We give an identity which is conjectured and proved by using an implementation [3] in multi-WZ [5] .
Now that the result is known and proved, it may be of interest to have a non-WZ proof, possibly by performing an appropriate change of variables, converting the multiintegral to a double integral. My advisor, Doron Zeilberger, is offering $100 for such a proof, provided it does not exceed the length of the present proof.
1.
Notation
The Integral Evaluation
for all k in IN, and for all m, n in Z ≥0 , where,
for all k ≥ 2, T 1 (m) = 0, for all m in Z ≥0 , and T k (0) = 1 for all k ≥ 2.
Proof of the Integral Evaluation
If k = 1, then trivially, both sides of the integral equate to zero. Let k > 1 and A k (m, n) be the left side of the integral divided by
We construct
with the motive that
Now, we verify (WZ 1),
Hence, by integrating both sides of (WZ 1) w.r.t x 1 , . . . , x k over [0, ∞) k , we get
To complete the proof we show A k (m, 0) = T k (m).
To this end, set A k (m) := A k (m, 0) and F k (m; x) := F k (m, 0; x). Now, we construct 3 ,
2 for specific k, the rational function R is obtained by using 
Hence, by integrating both sides of (WZ 2) w.r.t. x 1 , . . . , x k over [0, ∞) k , we obtain,
and noting that
By unfolding the recurrence equation for T k (m), we obtain the following identity.
Remarks
1.
From the computational point of view, the recurrence form of the integral is nicer than its indefinite summation form (the above corollary), for the former requires O(mk) calculations, whereas the latter requires O(m k ) calculations. However, in both forms the evaluation of the right side of the integral is much faster (for specific m, n, and k) than the direct evalution of the left side of our intergal. Hence both forms are indeed complete answers in the sense of Wilf [4] .
2.
The present paper is an example of what Doron Zeilberger [6] calls WZ Theory, Chapter 1 1/2. Even though, at present, our proof, for general n, was humangenerated, it looks almost computer-generated. It seems that by using John Stembridge's [2] Maple package for symmetric functions, SF, or an extension of it, it should be possible to write a new version of SMint that should work for symbolic, i.e. arbitrary, n, thereby fulfilling the hope raised in [6] .
